The complex interaction between trade and politics is analysed using Granger causality tests. The purpose is to determine the presence and direction of causation between trade and political events, both positive and negative, and to gauge an idea of the lag length of causality. The focus of the study is on the Japan-China relationship where trade is growing quickly despite long standing political distance between the two countries. The other important political and economic partner for both countries, the United States, is also examined by way of comparison. Evidence of Granger causality is found with the presence of lag lengths, and direction of causality being different for each bilateral relationship. The economic relationship underpins and constrains the political relationship between Japan and China while an increase in positive political news and a decrease in negative political news promote trade to some degree.
Introduction
The bilateral relationship between Japan and China is often characterised as one of cold politics and hot economics; the economic relationship continues to boom while historical issues and political tensions continue to strain the relationship.
After six years of suspended visits between leaders, the last year has seen an effort by both sides to mend relations, perhaps in recognition of the growing importance of their economic relationship. Trade in 2006 was as high as US$211 billion on some estimates. China is Japan's largest trading partner (measured in terms of the sum of trade flows both ways) and Japan is China's third largest partner, after the United States and Europe. Do political events have any effect on the economic relationship? Does increased trade and dependence cause countries to get along better? Or do the increased interactions through trade, or asymmetry in trade such as that seen in the United States-China case, cause political conflict to rise?
The view that increased trade and economic interdependence will result in increasingly cooperative political relations is shared by many scholars and policy makers (Mansfield and Pollins, 2004) . There is also a view that increased imbalance in trade and economic interdependence will cause political tensions to rise.
The purpose of this paper is to investigate the relationship between trade and political conflict (or cooperation) between China and Japan. The paper also looks at both countries' relationships with their other major trading partner, the United States. The expectation is that the economic relationship is interdependent with how well countries are getting along. The Japan-China relationship is expected to be different from both the United States-China and the United States-Japan relationships, the latter of which is a lot more stable politically.
Although the probability of war, or high intensity conflict, between Japan and China is low, there are occasional flash points in the relationship such as Taiwan, territorial claims and history that have the potential to escalate. Extreme conflict (economic and trade sanctions, or even war) and high level cooperation (such as customs union or security alliance) are at the opposite ends of the spectrum in a scale of conflict or cooperation events. These extremes do not occur in the China-Japan relationship over the period analysed in this study but the relationship is one of low intensity conflict and cooperation.
China's relationship with its other major trading partner, the United States, is also complicated but does not perhaps share the historical complexity of the Japan-China relationship. The asymmetry in trade flows, stemming from the growing US bilateral trade deficit with China, is straining relations. On the other hand, the mutual recognition of the importance of the relationship, and the increased trade and interdependence, is causing the two to negotiate their way through the imbalance carefully and there are substantial efforts to keep relations stable.
Conflict is defined in this paper as an unfriendly or negative political action or stance of one country towards another and can be thought of interchangeably as the negative of cooperation.
An index of net cooperation is created. This index is a measure of cooperation minus conflict, and is used as a single variable to describe the political distance between two countries. Although not all events or news in the data are created by the actions of authorities on either side, and many are instead events that are a product of independent actors, they all have some positive or negative political impact. Thus the index of net cooperation derived from the record of these events can serve as a measure of the political distance between the two countries in the study.
An alternative net conflict variable, a measure of conflict minus cooperation, is commonly used in the literature. This differencing of the two variables imposes some limitations and assumptions on the event data and can alter results 2 . A distinction is made between trade and interdependence in this study and, unlike previous studies, both are tested for their relationship with net cooperation here.
2 I thank Bruce Chapman for this point.
The study uses monthly data up to 2004 whereas previous studies for other countries have used quarterly data, analysed much earlier periods and not examined the relationship between Japan and China. Sub-periods of the data are analysed for the Japan-China relationship to capture any changing dynamics in the trade-cooperation relationship.
In addition nonlinear causality is tested to find further evidence of the interdependence of conflict/cooperation and trade.
The next section sets out the main arguments in the trade-conflict debate and then reviews some of the growing empirical evidence supporting various arguments.
Section 3 provides a description and explanation of the conflict/cooperation and trade data. Section 4 explains the Granger causality model, presents the results and discusses other tests that were carried out. Section 5 discusses implications and Section 6 concludes.
Trade, Conflict and Cooperation
There has been a rich debate for centuries about the link between conflict/cooperation and economic interdependence (Mansfield and Pollins, 2003) . In the last few decades, the debate has seen the growth of a vast amount of systematic empirical analysis which has added to the understanding of the issue but there remain many unanswered questions (Mansfield and Pollins, 2001 ). The broad line of thinking associated with the 'liberal' school is that as trade and interdependence between nations grow, there is a greater opportunity cost to conflict and so the chances of conflict are reduced.
Another view point, associated with the realist school, argues that countries also go to war to acquire resources as an alternative to international trade and that asymmetries in trade relationships can cause tensions to rise. These views, and the supporting empirical evidence, is briefly reviewed below, as are other factors affecting the link between conflict and interdependence such as the proximity of countries and the level of their political liberalisation.
Interdependence can mean vulnerability towards another nation (for example, through exposure to a dominant resource or strategic goods supplier) and/or sensitivity to dependence (for example, through the effect of economic shocks such as inflation or exchange rate volatility in one country on another) and quite often trade flows are the best quantitative measure of these independencies available 3 . This is an insight that is often quoted in studies of interdependence and cooperation.
The basic idea is that mutual dependence leads to increased cooperation and a decrease in hostilities, or conflict. Cooperation has a positive relationship with interdependence or trade.
Trade flows are influenced significantly by broad political relations of amity and enmity between nations (Pollins, 1989b) . The argument for a positive relationship between trade and cooperation runs both ways: trade fosters peace and peace fosters trade. As trade increases between two countries, the opportunity cost of conflict rises.
Trade is seen as being driven by politics and the political distance between nations. It is easy to see that allies may trade more and sign trade agreements (for example, the North American Free Trade Agreement) whereas in general countries reduce trade with their enemies (for example, the United States and Cuba).
Countries, and the actors within those countries, trade because they gain from it and it is in their interest to do so. Disputes and conflict may lead to a loss in trade and therefore a loss in welfare. Highly interdependent states rarely engage in full blown war because the costs of doing so are too high. Hirschman (1945) describes the politics of foreign trade and notes that there is 'the possibility of using trade as a means of political pressure…in the pursuit of power' (p. xvi). The gains from trade between nations can have unequal distribution within countries as well as between countries (Hirschman, 1945 (Hirschman, /1980 . This unequal distribution of gains from trade can lead to a change in the structure of power within a country and between countries. Therefore, asymmetry in the gains from trade, which occurs quite naturally and regularly, especially if it causes a shift in power relations, can lead to military conflict in extreme cases (Gilpin, 1981; Levy, 1989; Mearsheimer, 1990 ).
An example of conflict (mainly low intensity conflict) arising from asymmetric trade is the case of the United States and the trade disputes it has with some of its largest trade partners -Japan in the 1980s and the current United States-China tensions over a rapidly growing bilateral trade imbalance.
There have been other characteristics identified that influence the direction of conflict and cooperation. Countries with elected democracies, it is argued, do not go to war with each other 4 (Kant, 1795 (Kant, /1999 Wright, 1942) ; and there are ambiguous effects of enduring rivalries on the trade-conflict relationship.
Distance is very important in analysing the link between political distance and economic interdependence (O'Loughlin, 1993; Robst et al., 2006) . On one hand, distance is an important determinant of trade and has been used extensively in gravity models of trade since Tinbergen (1962) to explain trade dependence. On the other hand, closer countries interact more with each other and neighbours tend to have more disputes (Vasquez, 1995) . Further, neighbours may be more likely to have enduring rivalries (Stinnett and Diehl, 2001 ). The origin of such neighbourhood rivalries can include territorial disputes, disputes from increased trade (the closer countries are, the higher trade is, on average, as the gravity model attests) and the ability of countries to wage war on a neighbour as opposed to a distant country.
Of course countries that trade often have many interactions and it is easy to see how even the closest of allies have disputes and low intensity conflict from time to time. If the relationship of two countries is secure economically, incentives to create low intensity conflict for domestic political reasons can arise. In fact, trade, or the threat of restrictions of trade, can be used as a signal to resolve disputes and avoid more serious conflict (Gartzke, Li and Boehmer, 2001) . So trade can reduce military conflicts but increase non-military conflict, 'particularly if one country is more hesitant to fight' (Robst et al., 2006 p. 4) . From this perspective, interdependence may foster a high degree of low-intensity conflict that is less likely to escalate (Gartzke, 1998) .
To complicate matters, history is littered with counter-examples of adversaries trading during war time and countries changing the way they interact with the rest of the world. At first it is counter-intuitive to think of conflict or a negative action towards another country causing trade, but there are examples in history such as when Commodore Perry forced a then closed Japan to open its ports to international trade.
Many studies do not recognize that the nature of the complex interactions between trade (or interdependence more broadly) and conflict change over time, both in intensity and direction, and that the relationship may depend on both domestic and international factors (Mansfield and Pollins, 2001 ). This dynamic is revealed in the non linear relationships between these variables but it is beyond the scope of this paper to shed light on such aspects in the Japan-China-United States trade relationships. Polachek (1978) was the first to analyse the relationship between trade and conflict with a cross section study of the affect of trade on conflict. He found that increased trade reduces net conflict, thus finding evidence of the liberal view. Polachek (1980) constructed a model from microeconomic foundations in an important paper showing the negative relationship between conflict and trade. His work generated a proliferation of empirical papers testing both realist and liberal theories.
Empirical Evidence
While Polachek (1978) accounted for causality running from trade to conflict, Pollins (1989a Pollins ( , 1989b is often recognized as the first to show the effect of conflict on trade in a single equation cross section.
The importance of causality both ways between trade (or interdependence) and conflict has been recognized since Polachek (1980) , and two-staged least squares regression models are used to estimate these relationships. Reuveny and Kang (2003) and have since derived simultaneous equations models. Barbieri and Schneider (1999) the compatibility of many of these measures, the biases in the coding (King and Lowe, 2003) and whether these measures accurately reflect reality (Pevehouse, 2004 ). One such example shows the high level of compatibility between the COPDAB and WEIS data sets (Reuveny and Kang, 1996) . Barbieri (1996) finds strong evidence of economic interdependence increasing the likelihood of militarised interstate disputes. She finds this applies to symmetric as well as asymmetric interdependence between nations. In her study, the only form of interdependence that seems to mitigate conflict is low to moderate interdependence.
Her data for conflicts is from 1870 to 1938 and she may have captured the different nature of countries in a different time from now. Robst et al. (2006) estimate the effects of distance on cooperation and conflict separately and find that trade reduces conflict to a greater extent when two countries are geographically close, but trade has a greater effect on cooperation when countries are distant. They also find that proximity increases the number and severity of both conflict and cooperation events more among non-trading countries than countries with large trade. Their second finding does not relate to the study here as Japan and China are close but trade is large -Robst et al. do find that although 'proximity provides incentives for conflict, trade mitigates these incentives' (p. 5).
The literature suggests that the causality is bilateral-relationship dependent and the existence of causality often reciprocal -if conflict affects trade from country X to Y, then often conflict will affect trade from country Y to X (Reuveny and Kang, 1998) .
Results in the literature also point to causality running in different directions in different bilateral trade relationships, and the interactions depend on the type of traded good (for example, strategic goods versus non-strategic goods) (Reuveny and Kang, 1998 ). Gasiorowski and Polachek (1982) and Reuveny and Kang (1996) 
Data

Conflict/Cooperation Events Data
The conflict/cooperation data used in this study is from King's (2003) Net cooperation is used in this study. The assumption here is that a positive event will to some extent cancel out, or have the opposite effect on, a negative effect. The variables are analysed separately to confirm the importance of a net measure. Net conflict (conflict minus cooperation as opposed to the other way around) is used in other studies (Polachek, 1980; Pollins 1989a) . Also common in the literature is the use of relative conflict/cooperation rather than absolute conflict/cooperation to control for some countries having more events reported than others. Data sets such as COPDAB which use the New York Times exclusively might bias the reporting of US events upwards, and no news source is bias free. Countries like the United States will naturally have more events as well, as they are engaged in more international activities and have more interactions with other countries. Converting the events into a relative measure by dividing the scale by the total number of events is not appropriate for this study because it will negate the fact that some countries interact more with other countries.
Some of the peaks and troughs from the United States-China relationship in Figure 2 include: The conflict/cooperation data are not perfect and the creation of a net cooperation variable may be inappropriate as note previously, as some important events do not show up. Also, large events only show up as spikes in the data whereas quite often they have lasting consequences. Relying on one news source, as the data set used here does, misses news from some countries and over-reports from others. This is a difficult problem as Chinese events perhaps have better coverage, than other sources, in news sources such as the China Daily, but then this data source is also far from bias free. Reuters is seen as acceptable, more international, and bias free than other news sources traditionally used such as the New York Times which is the exclusive source for the COPDAB database. WEIS and KEDS use a number of different sources and are flexible as they allow coders to specify the data sources. There is also difficulty in isolating reporting bias for countries such as the United States as they have more international interactions and hence appear in the news the most. 
Trade data
Trade data are monthly and from the IMF's Direction of Trade Statistics (2007). As is common practice, import data are used as there is incentive to under-report exports.
The data are adjusted for seasonality and de-trended to make them into stationary series where necessary and the appropriate tests for unit roots carried out.
Two variables are used for trade and compared: nominal, absolute US dollar value trade flow from one country to another and a trade index constructed by Hirschman
where subscripts i and j on Trade indicate trade from country i to j, X ij is exports from country i to j, M ij is imports of country i from j and subscript w indicates world (so X iw is total exports of country i). This shows the importance of country j to country i.
Here, Hirschman's (1945) index of trade is used as it captures both types of interdependence: vulnerability (Keohane and Nye, 1977) and dependence (Hirschman, 1945) . This measure is used in other studies Kang, 1996 and Barbieri, 1996) . Although this index is useful for capturing aspects of interdependence, a flaw in its use is discussed below. The results from using both trade variables are compared.
Granger Causality
Granger causality is defined as the past values of one variable being useful in explaining the current value of another, given an information set that includes past values of both variables (Granger, 1977 The availability of rich monthly data is taken advantage of here and Granger causality is used to test the hypothesis that there is no Granger causality between trade and the net cooperation index. The direction of causality and the lag lengths are expected to be different across country pairs (Gasiorowski and Polachek, 1982; Reuveny and Kang, 1996) .
The model is a vector autoregressive (VAR) model which looks like
where T is trade (the index or exports) and C is net cooperation, with the subscript indicating time.
There is Granger Causality if we reject the null hypothesis of The existence of a third variable which Granger causes both net cooperation and trade will give the result that net cooperation Granger causes trade or vice versa when a relationship does not exist (Sims, 1980; Granger 1980) . Sims found causality is unidirectional from money to income but not vice versa in his famous 1972 paper and later showed the addition of the interest rate to the vector autoregression effectively explains away his earlier finding (1980) . Here it is difficult to think of another variable that could be explaining both variation in the political distance between two countries and variation in their trade volumes. A third country's influence or presence could affect the results from time to time during shocks but this would be difficult to capture consistently over time and to isolate. The Japan-China relationship could be affected by the involvement of European countries, the United States, or even the multilateral landscape in general. However, it is a stretch to think of the general trend in news items between two countries to be driven by a third country. This study does not analyse the effects of external factors on the trade-cooperation/conflict relationship.
Another potential problem that Sims points out is the existence of serial correlation which can cause problems in this sort of estimation when 'some elements of optimal control enter' the model (Sims, 1972 pp. 542) . If one variable in a bivariate system is chosen optimally, the values of that variable become structural elements of the system (Sims, 1972) . The only sense where that could potentially be a problem in this case is when conflict or cooperation is controlled to influence trade. This is somewhat plausible but the conflict and cooperation variables include actions by many actors in each country and events out of control of leaders, governments and authorities. Sims (1972) points out that presence of uni-directional Granger causality can be thought of as causality but bi-directional Granger causality shows a feedback mechanism and cannot be called causality. As discussed above, it is assumed that there is a bi-directional relationship between trade and conflict and cooperation and the results below would seem to confirm this. Causality is used to refer to the direction of influence but as in the case of Granger causality analysis, it is not deep causality.
Why Granger Causality and not Cross-Sectional Analysis?
It is common in the literature to find single equation cross-sectional analysis to estimate the effect of various measures of trade or interdependence on conflict and cooperation. Pollins (1989a Pollins ( , 1989b ) is generally given credit for popularizing the estimation of the effect of conflict and cooperation on trade. The recognition of causality running both ways between conflict/cooperation and trade led to many studies estimating simultaneous equations. The problem with two stage least squares or three stage least squares estimation in analysing the relationship between conflict/cooperation and trade simultaneously is that exogenous variables are needed to identify the equations. Defence expenditure has been used to identify conflict and cooperation and development indicators such as education levels and highway vehicles per capita have been used to identify trade (Polachek, 1992) . Using defence expenditure may be useful when analysing high intensity conflicts with data sets such as MID, but in this study it is problematic for the analysis of China-Japan relations.
China's defence expenditure is unclear and Japan's defence expenditure is uniquely constrained constitutionally. Also, there have not been any significant military related conflicts and nothing worthy of showing up in the MID data set. China also trades a lot more than its level of development would suggest, if such indicators were used to identify trade. For these reasons, the most common variables used to allow a simultaneous equation to work do not perform adequately for the case of Japan-China.
The results below here suggest that cross section analysis, often only possible with annual data and depending on the country pairs, may not capture the true dynamics of international trade and political interactions, as reflected in the differing lag structures in the results.
The advantage of time series methodology is that there is greater freedom in terms of finding different lag structures among different bilateral relationships. There are some problems with this methodology that Kim and Rousseau (2005) summarise. First, the results seem to be sensitive to the number of lags included (Geweke, 1984) . Secondly, as mentioned, the inclusion of a third variable can alter the results (Granger, 1980 ).
Finally, de-trending a series (in this case the trade data) may lead to different causality conclusions (Kang, 1985) . Moreover, Granger causality is not deep causality.
Results
The main results of the Granger causality tests are shown in Tables 1 to 3 is whether the sum of the coefficients is statistically different to zero (null: β 1 + β 2 + β 3 +…=0). This is a test of wether we can confidently claim the long run multiplier effect of one variable on the other is positive, negative, or indeed whether there is any overall statistical effect at all. This statistical significance is denoted with a star next to the sum of coefficients.
The results in Tables 1 to 3 show the sum of coefficients even if they are not statistically different to zero as in many cases, the sign is consistent over a number of lags where Granger causality was found, and it will show the general trend and is therefore useful in interpreting the results. The magnitude of the sum of coefficients is not of great value in interpreting the results as they are coefficients between detrended and differenced trade values and an index. In Table 2 they are of less importance as they reflect the correlations between two indices. The lag lengths differ for each country pair in the study and this is consistent with results in other studies (Reuveny and Kang, 1996) . Trade contracts are in general longer term than monthly or quarterly, and the effects of large or significant events, good or bad, take time to affect trade and investment numbers. The cancellation of most contracts cannot be effected immediately. Similarly, an increase in trade is not followed immediately by cooperative actions or a diminution in negative actions because it takes time to initiate trade transactions. There is a lag in causality and it varies for each relationship.
The first result in Table 1 shows an increase in the index of Chinese net cooperation towards Japan (Granger) causes Japanese exports to China. This can be thought of in a number of ways. As the political climate in China towards Japan improves, China is likely to import more from Japan. Another interpretation is that as the political climate in China improves towards Japan, Japanese companies are likely to be more confident and inclined to sign contracts to supply to the Chinese market 7 .
The second Japan-China result (Table 1b) is that increasing Chinese exports to Japan help explain a fall in the index of cooperation from Japan towards China. Increased Japanese imports of Chinese goods after 12 months can be seen to worsen the climate in Japan towards China. This is consistent with what the media often refers to as the China fear in Japan of industry hollowing out and jobs being lost to China as well as Japan's fear of losing its economic dominance in the region. Finally for Table 1 , that Japanese exports to the United States help explain a reduction in the Japanese net cooperation index towards the United States is unexpected (Table   1f ). The sum of the lag coefficients are very small and closer inspection of the data shows a mix of positive and negative coefficients for different lags 8 . The other results (Table 1g and h) show increases in the index of cooperation in both directions help explain increased United States trade to Japan.
7 It could be argued that the political climate in China towards Japan will be affected by the political climate in Japan towards China. 8 The coefficients of each lag are not reported here as they are in some other papers (Sims, 1972) because the sheer amount of data and the relationships for which they may be interesting (Japan-United States) are not the main aim of this paper. 
Japan-US Lags Sum of coefficients
d. Japanese net cooperation 6** 5313*** = f(Japanese dependence on US) 7** 6173*** 8** 7790*** 9** 8320*** e. US net cooperation 6** 2918 = f(Japanese dependence on US) 18** 15380*** 19** 14835** 20** 18568*** 21** 24198*** 22*** 28415*** f. US net cooperation 2* 418** = f(US dependence on Japan) 3*** 581*** 4*** 602*** 5* 542*** 6* 517** Notes: * = 10% level of significance, ** = 5% level of significance and *** = 1% level of significance. Statistical significance on the lag number signifies joint statistical significance of all the lags from one lag up to that number (presence of Granger causality) and significance on the sum of coefficients is a test whether the sum of all the lags are significant.
In Table 1b Chinese exports to Japan were explaining falls in Japanese net cooperation (or increasing tensions) towards China; in Table 2a an increase in China's dependence on Japan helps explain the opposite effect, a positive movement on the net cooperation scale. The results are not inconsistent as the dependence index used here captures the increasing importance of Japan for China, reflected in its rising dependence and vulnerability in relation to Japan. This nuanced story is only picked up with the use of both the nominal export variable and the trade index of dependence.
The results of increased Japanese dependence on China are mixed (Table 2b) .
Although one could interpret the change in sign after 13 months, from a negative to a positive effect on Japan's stance towards China, as the change over time of the effect of Japan's integration with China on the country as a whole, the sum of the coefficients are not statistically significant and the results cannot be interpreted as confidently as other results. All that can be said is that Japanese dependence on China
Granger causes a movement in the index of Japanese net cooperation towards China.
The Granger causality estimations carried out on interdependence and cooperation using the trade index do not include the United States-China case because the highly unbalanced trade relationship distorts the trade index 9 .
The results showing a positive relationship between net cooperation and dependence for Japan and the United States are strong (Table 2d , e and f). There is unidirectional causality from dependence to net cooperation showing that mutual interdependence fosters cooperation -the classic liberal hypothesis.
As the causality, direction of causality and lag lengths vary by country pair, it is reasonable to assume that even within a country pair the dynamics and interactions change over time. To take account of, and to test for this, two additional steps are taken. The first is to test whether the longer term relationships in Tables 1 and 2 are consistent over time, or whether the nature of the interactions changes over time, the fifteen year period was split roughly into half. In order to keep the number of observations high, the eight and seven year split represents the only sub-periods analysed. Table 3 shows that the results are significantly different between the two time sub-periods.
The other method used is the nonlinear Granger causality which is detailed in Appendix B and discussed below. Table 1a that Chinese net cooperation towards Japan Granger causes Japanese exports to China is present in both periods in Table 3a but with ambiguity of the sign of the effect. Analysis of the longer time period may better capture the direction of the effect, if there is one at all.
The most significant result is that an increase in Japanese net cooperation appears to lift Japanese exports to China (Table 3c ). This is the same as saying an increase in conflict from Japan towards China Granger causes a reduction in Japanese exports to China. Again, the sum of coefficients is not significantly different to zero but are consistently positive and well above the magnitude of the individual lag coefficients which range from 1.8 to 13 in this case.
The other result from Table 1b , that Chinese exports to Japan are causing the measure of conflict from Japan to China to rise, is confirmed in Table 3b but with evidence only found in the latter period. It is reasonable to expect that the China fear that is a product of China's rise is more pronounced in the second period analysed as China became a much bigger player internationally and in trade with Japan, and the direct threat to Japan's regional dominance became more apparent.
The main Japan-China result from Table 2a , that growing Chinese dependence on Japan is causing Japanese net cooperation to rise towards China, is also found in Table 3i but is only apparent in the earlier period.
The nuanced story from Table 1 can be extended to: Japanese net cooperation towards
China is positively affected in the earlier period by Japan's growing importance to
China and negatively affected in the latter period by the growing exports of China to Japan, as China's dominance grows and becomes more visible.
Net cooperation as the appropriate measure of political distance
The net cooperation variable used in this study follows the seminal papers of Polachek (1980) and Pollins (1989a) . Other studies use only conflict and it could be argued a ratio of cooperation to conflict could pick up different dynamics between conflict and cooperation and not restrict it to one functional form. It is reasonable to assume that it is not conflict (negative news) alone, or cooperation (positive news) that drives trade, but the net effect of both. To subtract conflict from cooperation imposes the assumption that they are additive and that the reporting of certain events cancels out the reporting of others. One approach might be to test the robustness of the results with the ratio of cooperation to conflict. This, however, is difficult as there are frequent zero values in the news events where no positive or negative news item was reported in that month for the bilateral relationship. Also, despite the fact that this would test another shape of the relationship between cooperation and conflict, and its relationship with trade, it seems more appropriate to think of cooperation and conflict as additive, as positive and negative utility towards another country.
The Granger causality tests from Tables 1 and 2 were repeated but with conflict and cooperation separately. While some results confirm the results in Tables 1 and 2 , and even some in Table 3 , a majority of results were not consistent and did not make sense with what is observed in reality.
Nonlinear analysis
Since the nature of interactions, the structure of interactions and the time taken for actors in economies to respond to interactions change over time, and some events cause quicker responses than others, a non parametric analysis is also carried out for the study of trade and conflict. Although the signs of the relationships are unclear, the existence of causality is a significant result and means that:
1. Japan's stance towards China has implications for its trade relationship (trade in both directions) with China.
2. Japan's trade flows to China cause potentially mixed reactions from both sides.
The first of these conclusions would appear more important as it shows the political relationship is constrained by the economic relationship. This result confirms the findings from Table 3 (results c and f). Japanese leaders have to be aware of the ramifications of this constraint when taking actions that could raise political tensions.
The United States-China and United States-Japan nonlinear test results also show evidence of a nonlinear relationship between trade and net cooperation and causality in more directions, compared to just the linear results.
Discussion
The three relationships covered here include neighbours (Japan and China), rivals (the The results in this study are not completely consistent with Reuveny and Kang (1996) .
Reuveny and Kang find that causality tends to be reciprocal whereas in this study causality seems to be unidirectional when only applying the linear results that they use.
The conclusion Reuveny and Kang draw that the nature of the interaction between politics and economics differs for each country relationship is, however, supported by this study.
There is evidence in the present study that supports both the liberal and realist schools.
The findings are consistent with the theories described previously of low intensity conflict in a relationship underpinned by strong economics, of enduring rivalries, and neighbourly disputes that are mitigated by trade (Robst et al., 2006) . The structure of Japan-China relations at this point makes them relatively low intensity in conflict.
The Japan-China relationship
This analysis leads to a number of important conclusions. The economic relationship underpins the relationship between China and Japan, and the results here show that the economic relationship constrains the political relationship.
Yasukuni Shrine is the most talked about issue and is most symbolic of the difficulties between Japan and its largest neighbours, China and South Korea. In a sign of the recognition of the importance of the relationship, Prime Minster Abe did not visit the shrine while he was leader and in the contest for leadership after Abe, Fukuda who eventually won the contest, gave a clear message that in order to mend relations with Asian neighbours, a Yasukuni Shrine visit will not take place 10 . Recognition of the implications of shrine visits is now clear and even if future leaders do seek to increase political tensions for domestic political reasons, it would appear these actions would be taken in a manner so as to minimise the damage to Japan-China relations. As the results here suggest, politics or variations in political do distance appear to have an effect on the bilateral trade relationship and trade affects political distance (See Table   1a and 1b; Table 3a , b and c).
There is some evidence of increased low intensity conflict from Japan towards China as Chinese trade to Japan increases, but this can be explained by the underlying economic relationship's being strong enough that the Japanese leaders and some actors in the economy can cause low intensity conflict for domestic political reasons. This is consistent with the media reports of China fear and with the findings of Robst et al. (2006) and Gartzke (1998) . Tensions may rise significantly if trade started to become unbalanced like in the United States-China case. The Japan-China trade relationship is currently relatively balanced and a growing Japanese deficit with China would have to be managed carefully to dampen tensions and rising nationalism between the two countries.
Thus, these low intensity conflicts between Japan and China would seem unlikely to escalate as the countries become more integrated economically, unless trade becomes largely lopsided. Increased trade, and also investment, have meant that both forms of interdependence, vulnerability and dependence, have grown. The increased vulnerability of one country towards the other and the unresolved historical issues complicate and fuel domestic sentiments in some segments of both countries and from time to time it would appear that both governments play these up for domestic political gain.
The results of this study suggest that Japanese exports to China are increasingly affected by Japanese political distance from China (Tables 1a, 3a and 3c). A rise in negative Chinese sentiments towards Japan and increasingly a rise in Japan's negative sentiments towards China adversely affect Japanese exports. Japan's politicians are increasingly constrained in their actions that might affect China and Chinese sentiments.
The economic relationship is now being driven by market forces and not significantly directed by policy intervention (Drysdale, 2007) as the highly complementary industrial structures and proximity of both countries drives the growth in trade. And the politics affect the economic relationship in some areas more than others as some Japanese companies feel they are global brands that can de-link themselves from their country of origin (Armstrong, 2007) . But the Chinese economy, especially after WTO accession, is much more of a level playing field for companies from Japan, the United
States and Europe and Japan's advantage of being in China early is diminishing rapidly. The evidence of Japanese net cooperation affecting Japanese exports to China after 1998 shows that it is important for Japanese actors in the Chinese economy not to have to carry Japanese political baggage in competing with others in that market (Armstrong, 2007) . The interaction between politics and trade would appear to be more pronounced in the later period analysed.
As the bilateral economic relationship between the two countries becomes even more important than it is already is, its effect on the politics between the two countries is likely to grow. The last year has seen political tensions ease with visits by both leaders to the other country and efforts from both governments to resolve some important issues. Significant examples include the joint experts commission set up to agree on disputed interpretations of history and an agreement to pursue jointly, and eventually commit to, a bilateral trade agreement (free trade agreement or a broader economic partnership agreement). A trade agreement of the kind that is being talked about between Japan and China would be a significant political commitment.
Further work
Economic relationships between countries involve a lot more than just trade in goods.
An obvious next step would be to undertake a similar systematic study that included services trade. Also of particular importance in the China-Japan relationship is foreign direct investment (FDI) as it is a big part of the relationship and is likely to be equally responsive to the political climate, if not more so.
Another extension the analysis is to take account of multilateral, or third party, effects of political distance and trade. It is not difficult to see why the influence of the United
States could have an effect on Japan-China trade, or that as the political distance between Japan and China increases, trade through Hong Kong or other countries will increase.
The results show evidence of nonlinear Granger causality and an obvious extension is to find the shape and nature of this nonlinearity. The methodology of Baek and Brock (1992) is limited to finding evidence of nonlinear causality only, not whether the causality has a positive or negative effect and where these turning points may be.
Quadratic and other shaped functional forms could be tested in future to see whether trade interacts differently to low intensity conflict and higher intensity conflict. The effects of volatility in the political relationship on the trade relationship are also of interest. The structure of the non linear relationships is potentially important in understanding the dynamics of the relationships between trade and politics and politics and trade.
Conclusion
The purpose of this paper was to test whether there is any relationship between trade and political conflict or cooperation, and the direction of its causality in the Japan- Notes:
• shaded months indicate a Yasukuni shrine visit by Prime Minister Koizumi. The first visit, in 2001 was proceeded by an announcement in May that year which got all the press. The visit itself was not reported so highly and did not cause as much negative news as in May perhaps because Koizumi gave in to Chinese pressure in August and did not visit the shrine on the highly significant anniversary of the end of the war, 15 August, but instead on 13 August. The visit on 2004 happened on New Year's day when it is tradition for Japanese to visit shrines and temples and this could be the reason it was not reported as a negative event. Indeed, there is much less news coverage of this visit then the others.
• The largest conflict month is September 1996 with a score of 36.2. This is when Japan, China and Taiwan all claimed ownership of uninhibited islands in the East China Sea, thought to have oil. From the International Herald Tribune: 'Japan's persistent moves to assert sovereignty over the islands, known as the Senkakus in Japanese and the Diaoyus in Chinese, have whipped up a storm of nationalist fervor by angering Chinese in China, Taiwan, Hong Kong and Macau -despite their political differences. But analysts say that the main reason Japan and China will continue to press their claims, even at the risk of confrontation, is that both countries want access to energy resources close to their shores. ' (September 17, 1996) 11 . Total conflict from China towards Japan was 623 units and total conflict from Japan towards China was 530 units over the period.
11 http://www.iht.com/articles/1996/09/17/isles.t_4.php
Appendix B Nonlinear Granger Causality
There is recognition that linear Granger causality tests may only capture some of the causality relationship between two variables depending on the nature of interactions between the two variables (Baek and Brock, 1992; Hiemstra and Jones, 1993; Hiemstra and Jones, 1994; Diks and Panchenko, 2006) . The following nonparametric methodology is based mainly on Hiemstra and Jones (1994) .
12 Diks and Panchenko (2006) show the over rejection becomes an issue when the number of observations is 1,000 and serious when the number starts to reach 10,000. This study has less than 200 observations. The relatively small sample size here mean the Hiemstra and Jones test is appropriate.
Using the two stationary time series of exports (X t ) and net cooperation (C t ) where t = 
where Pr(.) denotes probability and ⋅ denotes maximum norm. Hiemstra and Jones (1994) explain the Baek and Brock (1992) formula:
The first line in Equation 3 is the conditional probability that two arbitrary mlength lead vectors of {X t } are within a distance e of each other, given that the corresponding Lx-length lag vectors of {X t } and Lc-length lag vectors of {C t } are within e of each other. In other words, it is the probability measure of < − m s m t X X e (the difference between the two vectors is less than a certain bandwidth, e), given the pair of Lx-histories of X differ by less than e and the pair of Lc-histories of C also differ by less than e (Baek and Brock, 1992) .
The second line is the conditional probability that two arbitrary m-length lead vectors of {X t } are within e of each other given that their corresponding Lx-length lag vectors are within e of each other.
From Baek and Brock (1992) where C 1 , C 2 , C 3 and C 4 are the correlation-integral estimators of the joint probabilities which are discussed in detail in Hiemstra and Jones (1994) . The basic idea of the test is that if Equation 6 holds, that is, the left hand side is equal to the right hand side, one residual series has predictive power over the other.
The test statistic and test is: for given values m, Lx, Lc ≥ 1 and for e > 0 under the assumption that {X t } and {C t } are strictly stationary and weakly dependent, if {C t } does not strictly Granger cause {X t } then, Hiemstra and Jones (1994) and means has an asymptotically normal distribution.
The point of the test is that after removing the linear predictive power with a linear VAR model (as described in Section 4), any remaining incremental predictive power of one residual series over another can be considered nonlinear predictive power (Baek and Brock, 1992; Hiemstra and Jones, 1994) . One problem is that the direction of causality is undeterminable.
Consistent with other instances of using the nonlinear Granger causality test of Baek and Brock, only the case where m = 1 (m is the lead lag length) and Lx = Lc (lag lengths of {X t } and {C t } are equal) is considered. The tests are carried out for different values of e as the choice tends to be arbitrary.
Results
The results for Japan and China are presented in Table 5 . The results for the United States and China, as well as for Japan and the United States are presented in Appendix E due to the large number of results. The cases for which there was no causality present were trade from China to Japan causing net cooperation to change from China to Japan, a change in net cooperation from China towards Japan having an affect on trade from Japan to China and net cooperation from Japan to China causing a change in trade from Japan to China.
The China-United States relationship as shown in Appendix E has many more lag structures statistically significant and the causal relationship appears to be more robust.
Again, the lag lengths differ between country pairs. 
